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The patient’s reaction to the course
of therapy shouid be taken into account in
the amount of the drug to be used,

Somse patients have received from 9 to
d periods which

courses of treatment
ranged from 12 to 60 months.
Procedures for proper handiing and disposal
of anticancer drugs should be considered.
Several guidelines on this subject have been
7 There is no general agreement that
all of the procedures recommended in the
guideliines are necessary or appropriate.

Note
Parenteral drug products should be inspected
visually for particulate matter and discoloration
prior to administration,

container permit. Aithough the Fluorouracil
solution may discolor slightly during storage,
the potency and safety are not adversely
affected. if a precipitate occurs due t0 sxposure
to low temperatures, resolubilize by num
to 140°F and shaking vigomuﬂy; allow to

3

to body temperature using.
HOW SUPPLIED:
Product NDC
No. No.
101710 63328-117-10 50 mg/mL in 10 mL
dose, flip-top vials
in packages of 10.

101720 63328-117-20 SOmg/mLin 20 mL
singie dose, flip-top vials
in packages of 10.

Store at controlied room ténepomwo 15°-30°C

{?gmes'ﬂ DONOT FREEZE. PROTECT FROM

Rx only
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FLUOROURACIL
INJECTION, USP

WARNING
It is recommended that FLUOROURACIL be
given only by or under the supervision of a
qualified physician who is experienced in
cancer chemotherapy and who is well versed
in the use of potent antimetabolites. Because
of the possibility of severe toxic reactions, it

that pati be hospitalized

is recommended that patients
at least during the initiat course of therapy.

DESCRIPTION:
Fluorouracil Injection, USP, an antineoplastic
anti , 18 & coloriess to yellow agueous
sterile, nonpyrogenic injectable solution for
intravenous administration. Each mL contains:
50 m fluorouracil; pH is adjusted to approxi-
mately 9.2 with sodium hydroxide.
Chemically, fluorouracil, a fluorinated pyrim-
idine, is 5-fluoro-2.4 (1H.3H)-pyrimidinedione.
it is a white to practically white crystalline pow-

der which is spanngly solubie in water. The moi-

ecular ht of flucrouracil is 130.08 and the
structural formula is:
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CLINICAL PHARMACOLOQGY:

There is evidence that the metabalism of fiuo-
rouracil in the anabolic pathway blocks the
methylation reaction of deoxyuridylic acid to
thymidylic acid. in this manner, fluorouracil

interteres with the is of deoxyribonucieic
acid (DNA) and to a lesser extent inhibits the for-
mation of ribonucieic acid (RNA). Since DNA and

RNA are essential to cell division and growth,
tyme ‘-"‘%.W R Cioroy which rOvoKes Untaenowd
08 UN|
rowth and death of the ceil. The effects of
INA and RNA deprivation are most marked on
those celis which grow more rapidly and which
take up fluorouracil at & more rapid rate.

Following intravenous injection, fluorouracil
distributes into tumors, intestinal mucosa, bone
marrow, liver and other tissues throughout the
body. in spite of its limited lipid solubtlity, fluo-
rouracil diffuses readily across the biood-brain
barrier and distributes into cerebrospinal fluid
and brain tissue.

Seven to 20 percent of the parent drug is
excreted unchanged in the urine in 6 hours; of
this, over 90% is excreted in the first hour. The
remaining percentage of the administered dose
is metabolized, primarily in the liver. The cata-
bolic metabolism of fluorouracil results in degra-
dation products (0.g., CO,, urea and a-fluoro-
B-alanine) which are inactive. The inactive
metaboiites are excreted in the urine over the
next 3 to 4 hours. When fluorouracit is labeled
in the six carbon position, thus preventing the
14C metabolism to CO3, approximately 90% of
the total radioactivity is excreted in the urine.
When fluorouracil is labsied in the two carbon
position, approximately 90% of the total radioac-
tivity is sxcreted in axpired CO;. Ninety percent
of the dose is accounted for during the first 24
hours following intravenous administration.

Following intravenous administration of flu-
orouracil, the mean half-life of slimination from
plasma is approximately 16 minutes, with a
range of 8 to 20 minutes, and is dose dependent.
No intact drug can be detected in the plasma
3 hours after an intravenous injection.

INDICATIONS AND USAGE:

Fluorouracil is effective in the palliative man-
agement of carcinoma of the colon, rectum,
breast, stomach and pancreas.

CONTRAINDICATIONS:
Fluorouracil therapy is contraindicated for
patients i1n & poor nutriional state. those with
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intraperitoneal injections of 10 to 40 mg/kg on
day 10 or 12 of gestation. Similarly, intraperi-
toneal doses of 12 to 37 mg/kg grven (o rats
between days § and 12 of ges and intrs-
muscular doses of 3 t0 8 mg given to hamsters
Gays 8 and 11 of WOre ter-
ic. Malformations inciuded cleft paiates,
8k defects and deformed appendages,
paws and tails. The dosages which were ter-
iC In animais are 1 1o 3 imes the maxi-
mum recommended human therapeutic dose.
In monkeys, divided doses of 40 mg/kg given
between days 20 and 24 of gestation were not
teratogenic.
There are no adequate and well-controliet

of in
humans due to Fiuorouracil, it shouid be kept
in mind that other drugs which inhibit DNA syn-
thesis (e.g.. methotrexate and aminopterin)
have been reported to be inhumans

Women of childbsaring pmmFl tia) should be
advised u:ood l:odd becoming prog'n;,’r.n. if the
drugis uring nancy, of patient
bocommnun whie taking the drug, the
patient betoid of the potential hazard to
ey iy fl the 'hmv&mﬁm
regnancy on pot
gv:gpotonﬁdmktomms.

Combination Therapy

Any form of therapy which adds to the stress of
the patient, interferes with nutrition or Gepresses
bone marrow function will increase the toxicity
of Fluorouracil.

PRECAUTIONS:

Geners!

Fluorouracil is a highly toxic drug with a narrow

mn ot safety. e, patients should be
lly supsrvised, since

therapeutic response
i8 uniikely to occur without sorne evidence of tox-
icity. Severe hemat ical toxicity, gastroin-
testinal hemorrha even death may result
from the use of Fluorouracil despite meticu-
lous seiection of patients and careful adjustment
of dosage. Akhough severe toxicity is more
likely in poor risk patients, fataiities may be
encountered occasionally even in patients in rel-
atively good condition.

Therapy is to be

to be discontinued promptly -
ever one of the following signs of toxicity

apgonrs: N )
tornatitis or esophagopharyngitis, at the
first vigible sign.

Leukopenia (WBC under 3500) or a rapidty
talling white biood count.

Vomiting, intractable.

Diarrhea, frequent bowel movements or
watery stools.

Gastrointestinal uiceration and bleeding.

Thrombocytopenia (plateiets under 100,000).

Hemarrhage from any site.

The administration of 5-fluorouracil has been
associated with the occurrence of paimar-plan-
tar erythrodysesthesia syndrome, aiso known
ag hand-foot syndrome. This syndrome has
been characterized as a tingling sensation of
hands and feet which may progress over the next
few days to pain when holding objects or waik-
ing. The paims and soles become W
swollen and srythematous with tendemess of
the distal phalanges, possibly accompanied
by desquamation. interruption ot therapy is fol-
lowed by gradual resolution over 5 to 7 days.
Although pyndoxine has been reported to ame-
liorate the paimar-plantar erythrodysesthesia
syndrome, its safety and effectiveness have
not been established.
information for Patients
Patients should be informed of expected toxic
effects, particularly oral mandestatons. Patients
should be alerted to the possibility of alopecia
as a result of therapy and shouid be informed
that it is usually a transient effect.

Laboratory Tests
White blood counts with differential are rec-
ommended betore each dose

Drug interactions
Leucovonn caicium may enhance the toxicity of
Huorouracil

Also see WARNINGS section

Carcinogenesis, Mutagenesis, Impairment
of Fertilty

Carcinogenasis

Long-term studies in animals to evaluate the car-
cinogenic potential of fluorouracil have not
been conducted However, there was no evi-
dence of carcinogenicity in small groups of rats
grven fluorouracil orally at doses of 0.01, 0.3,
1 0r3 mg per rat 5 days per week {or 52 weeks,
followed by a 6-month observation period. Also,
n other studies. 33 mg/kg of Huorouracil was
agministered intravenously 10 maie rats once a
week for 52 weeks followed by observation for
the remainder of therr ifetimes with no evidence
of carcinogenicity. Female mice were grven 1

of tuorouraci intravenously once a week for 1
waeks with no effect on the incidence of lung
adenomas Or'maracc aler 3 b o= Saes

in transient infertility. However, in studies with
& strain of mouse which is sensitive 1o the induc-
tion of sperm head abnormalites after exposure
10 & range of chemical mutagens and carcino-
gens, fluorouracil did not produce any abnor-
malities at oral doses of up to 80 mg/kg/day. In

rats, fluorouracil, istered intraperi-
toneally at weekly doses of 25 or 50 mg/kg for
3 weeks during the pre-ovulatory phase of

the incidence of pre-impiantation lethality and
indg'cy;d. ?hrolm?‘a.%mal nnom in m
om| . In a limited study in , & 8
25 mg/kQ dose of fluorouracil or § daity doses
of § mg/kg had no effect on ovulation, appesred
notto affect implantation and had only a limited
effect in producing Zygote destruction. -
ounds such as Huorouracil, which inter-
ore with DNA, RNA and protein synthesis,
might be expected to have adverse effects on
gametogenesis.

Pregnancy

Pregnancy Category D. Ses WARNINGS section.
Nonterstogenic Effects

Fluorouracd has not been studied in animais for
its effacts on peri- and postnatal development.
However, fluorouracil has been shown to cross
the placenta and enter into fetal circutation in the
rat. Administration of flucrouracil has resutted
inincreased resorptions and embryolsthality in
rats. in monkeys, maternal doses higher than
40 mg/kg resuited in abortion of ali embryos
exposed to fluorouracii. Compounds which
inhibit DNA, RNA and protein synthesis might
be axpected to have adverse sffects on per- and
postnatal deveiopment,

Nui Mothers

Itis not known whether fluorouracil is excreted
in human milk. Because fiuorouracil inhibits
ONA, RNA and protein synthesis, mothe
shouid not nurse while receiving this drug.

Pediatric Use :
Safety and effectiveness in pediatric patients "<
have not been established. .
ADVERSE REACTIONS:

Stomatitis and esophagopharyngitis (which
may lead to sioughing and uiceration), diarrhea,
ancrexia, nausea and emesis are commonly
seen during therapy.

Lesukopenia usually follows every course of
adequate therapy with Fluorouracil. The lowest
white blood cell counts are commontly observec
between the 9th and 14th days after the first
course of treatment, aithough uncommonly the
maximal depression may be delayed for as
long as 20 days. By the 30th day the count has
usually returned to the normal range.

Alopecia and dermatitis may be seen in a sub-
stantial number of cases. The dermatitis most
often seen is a pruritic maculopapular rash usu-
ally appearing on the extremities and less fre-

onthetrunk. !t is generally reversible and
usually responsive to symptomatic treatment.

Other adverse reactions are:

Hematologic: pancytopenia, thrombocy-
topenia, agranulocytosis, anemia.

Cardiovascular: myocardial ischemia,

anai.na.
strointestinai: gastrointestinal uiceration
and bleeding.

Allergic Reactions: anaphylaxis and gener-
alized allergic reactions.

Neurologic: acute cerebellar syndrome
{which may persist following discontinuance of
treatment), nystagmus, headache.

Dermatologic: dry skin; fissuring; photo-
sensitivity, as manifasted by erythema or
increased pigmentation of the skin; vein pig-
mantation, paimar-plantar erythrodysesthesia
syndrome, as manitested by tingling of the
hands and feet followed by pain, erythema
and swelling.

Ophthatmic: |acrimal duct stenosis, visual
changes. lacrimation, photophobia

: confusion

Miscelianeous: thrombéphlobms. 'eplslaxls;
nail changes (including loss of nails).

OVERDOSAGE:
The possibility of overdosage with Fluorouracil
is uniikely in view of the mode of admiristration.
Nevertheless, the anticipated manifestations
waould be nausea. vomiting, diarrhea, gas-
trointestinal uiceration and bleeding, bone mar-
row depression (including thrombocytopenia,
leukopenia and agranulocytosis). No specific
antidotal therapy exists. Patients who have
been exposed to an overdose of Fiuorouracil
should be monitored hematologically for at
least four weeks. Should abnormalities appear,
appropriate therapy should be utilized.

The acute intravenous toxicity of uorouracl
is as tollows:

L0
Species (mg/kg = S.E.)
M ee N P
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as hand-foot synorome This syndrome has
been characterized as a tingling sensation of
handts and fest which may progress over the next
few days to pain when holding objects or walk-

. The paims and soles become symmetrically
"sv;ollonlnd tendemess of
by desquamation. interruption ot isfol-

lowed bg gradual ro::lsunon over S etg tQc!ays.

Although pyridoxine been report: ame-

liorate the paimar-plantar rodysesthesia

syndrome, its safety and eflectiveness have

not been established.

information for Patients

Patients shouid bo informed of expected toxic
manifestations. Patients

should be mﬁ to the possibility of llopocn
as a result of therapy and should be informed
that it is usualty a transient effect.
Laboratory Tests
White biood counts with differentiai are rec-
ommendied before sach dose.
Drug intersctions
Leucovorin calcium may snhance the toxicity of
fluorouracil.

Also see WARNINGS section.

Csi Mutagenesis, Impairment
ocl. Fcrmx pe

rcinogenesis
Long-term studies in animals to evaiuate the car-
cinogenic potentiai of fluorouracil have not
been conducted. However, there was no evi-
dencootcarcinoqomcnym small groups of rats
iven fluorouracii orally at doses of 0.01, 0.3,
oramgporralSdaysporwukforszm
followed by a 6-month observation

period. Also,
in other studies, 33 mg/kg of fluorouracil was
administered intra to male rats once a
week for 52 weeks foliowed by observation for
thoromamd«oﬂhowlnmanom
of carcinogenicity. Femaie mice were given mg
otfluorouracitintravenously oneumktor
weeks with no effect on the incidence ot lung
adenomas. On the basis of the available data,
no evaluation can be made of the carcinogenic
risk of fluorouracil to humans.
Mutsgenesis
Oncogenic transformation of fibroblasts from
mouse embryo has been induced in vitro by flu-
orouracil, but the relationship between onco-
gomclty and mutagenicity is not ciear.
luorouracil has been shown to be mutagenic
to several strains of Saimonelia
including TA1535, TA 1537 and
to Saccheromyces cerevisiae, although no evi-
dence of mutagenicity was found Saimo-
nella typhimurium strains TA 92, TA 98 and
TA 100. In addition, a positive effect was
observed in the micronucleus test on bone
marrow cells of the mouse, and fluorouracil at
very high concentrations produced chromo-
somal breaks in hamster fibroblasts in vitro.
Impairment of Fertiity
Fluorouracil has not been adequatety studied
in animals to permit an evaiuation of its effects
on fertility and general reproductive perior-
mnnoo ever, doses of 125 or 250 mg/kg.
, have been shown

himunum,
A 1538, and

to mduco chromosomal aberrations and
changes in chromosomal organization of sper-
matogonia in rats. Spermatogonial differentia-

tion was aiso inhibited by fluorouracil, resulting

quently on the Tunk. It is generally reversitie ana
usually responsive to symptomatc reatment.
Other adverse reactions are:
Hemalologic: pancytapenia, thrombocy-
topenia, agranulocytosis. anemia.
Cardiovascular: myocardial ischemia,

ina.
"&WI: gastrointestinal uiceration

and bleeding.
ic Resctions: anaphylaxis and gener-
alized allergic reactions.

Neurologic: acute cerebeliar syndrome
(which may persist following discontinuance of
treatment). nystagmus, headache.

Dermatologic: dry skin; fissuring; photo-
sensitivity, a8 manifested by erythema or

gincreased pigmentation of the skin; vein pig-
mentation, paimar-plantar erythrodysesthesia
syndromse, as manifested by tingling of the
hands and feet foilowed by pain, erythema
and swetling.
Ophthaimic: lacrimal duct stenosis. visual
changes, lacrimation, photophobia.

, confusion. suphona.
Miscellaneous: thrombophiebitis, epistaxis,
nail changes (including l0ss of nails).

OVERDOSAGE:
The possibility of overdosage with Fluorouracil
is unlikely in view of the mode of administration.
Nevertheless, the anticipated manifestations
would be nausea, vomiting. diarrhea, gas-
trointestinal uiceration and blesding, bone mar-
row depression (including thrombocytopema,
leukopenia and agranul osis). No specific
antidotai therapy exists. Patients who have
been exposed to an overdose of Fluorouracil
should be monitored hematologically for at
least four weeks. Should abnormalities appear,
appropriate therapy shoulid be utilized.

he acute intravenous toxicity of fluorouracit
is as follows:

LDso
Species (mg/kg = S.E.)
Mouse 340 = 17
Rat 165 = 26
Rabbit 27 = 5.1
Dog 315 = 3.8
DOSAGE AND ADMINISTRATION:
General Instructions

Fluorouracil injection, USP should be adminis-
tered only intravenously, using care to avoid
extravasation. No dilution is required.

All dosages are based on the patient’s actual

ight. However, the estimated lean body mass
(dry weight) is used if the patient is obese or if
there has been a spurious weight gain due to
edema, ascites or other forms of abnormail fluid
retention,

it is recommended that prior to treatment
each patient be carefully evaluated in order to
estimate as accurately as possible the opti-
mum initial dosage of Iuorouracil.

Dosage

12 mg/kg are given intravenously once daily for
4 successive days. The daily dose should not
exceed 800 mg. i no toxicity is observed, 6
mg/kg are given on the 6th, 8th, 10th and 12th
days unless toxig‘z occurs. Notherapy is given
on the 5th, 7th or 11th days. Therapy is to
be discontinued atthe end of the 12th day, even
if no toxicity has become apparent. (See
WARNINGS and PRECAUTIONS )
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taks up fluorouraci at a more rapid rate.

Foilowing intravenous injection, fiuorouracil

distributes INtO tuMOrS, intestinal Mucosa, bone
marrow, kver and other tissues throughout the
body. in m its limited lipid solubility, fluc-
readily across the biood-brain
bnmor and distributes into cerebrospinal fiuid
and brain tissue
Sovontozoporcomofmplnntdmgls
excreted unchanged in the urine in 8 hours; of
this, over $0% luxcnct;d in the first hour. The
remaining percentage of the administered dose
is mmbollzod primarily in the liver. The cata-
bolic metaboiism of fluorouracil results in degra-
dation products (e.g.. COy, urea and a-fluoro-
B-alaning) which are inactive. The inactive
mmboina are excreted in the urine over the
next 3 to 4 hours. When fluorouracil is labeled
in the six carbon position, thus preventin trn
14C metabolism to COy, approximatety
the total radioactivity is oxcmodmthounm
When fluorouracil is labeied in the two carbon
position, approximatety 50% of the total radioac-
tivity is excreted in axpired CO,. Ninety percent
of the dose is accounted for during the first 24
hours following intravenous administration.
Following intravenous administration of flu-
orouracil, the mean half-life of elimination from
plasma is approximately 16 minutes, with a
of 810 20 minutes, and is dose
No intact drug can be detected in the plasma
3 hours after an intravenous injection.

INDICATIONS AND USAGE:

Fluorouracil is effective in the palliative man-
agement of carcinoma of the colon, rectum,
breast, stomach and pancreas.

CONTRAINDICATIONS:

Fluorouracil therapy is contraindicated for
patients in a poor nutritional state, those with
depressed bone marrow function, those with
potentialty serious infections or those with a
known hypersensitivity to Fluorouracil.

WARNINGS:

THE DAILY DOSE OF FLUOROURACIL IS NOT
TO EXCEED 800 MG. IT IS RECOMMENDED
THAT PATIENTS BE HOSPITALIZED DURING
THEIR FIRST COURSE OF TREATMENT.

Fluorouracil should be used with extreme
caunonnpoomakpm«mmuhmoryovh h-
dose petvic irradiation or previous use of alky-
lating agents, those who have widespread
involvement of bone marrow by metastatic
tumors or those with impaired hepatic or renal
function.

Rarely, unexpected, severe toxicity (e.g.,
stomatitis, diarrhea, neutropenia and neuro-
toxicity) associated with 5-fluorouracil has been
attributec to doﬁcun of dipyrimidine dehy-
drogenase patients have been
rochallcngod with s-ﬁuorourlcul and despite
S-fluorouracil dose lowering, toxicity recurred
and progressed with worse morbidity. Absence
of this catabolic appears 10 result in pro-
longed clearance of 5-fiuorouracil.

Pregna,

Tmtog:ncx: Effects: Pregnancy Category D.

Fluorouracit may cause fetal harm when admin-

istered to a pregnant woman. Fluorouracil
as been shown to be teratogenic in laboratory

animals. Fluorouracil exhibited maximum

teratogenicity when given to mice as single

te



